Reversible oxidation of PRL family protein-tyrosine phosphatases.
Recent studies have revealed that reactive oxygen species (ROS) are actively generated in cells and function as second messengers to mediate physiological intracellular signaling. ROS exert their effects on intracellular signaling via ROS effector proteins, which are sensitively and reversibly oxidized by ROS. Among various ROS effector proteins, the protein tyrosine phosphatase (PTP) family is of special interest. In the catalytic pocket, PTP proteins commonly possess a highly reactive cysteine (Cys) residue, which is susceptible to oxidation by ROS. Phosphatase of regenerating liver (PRL) belongs to the PTP family and is oxidized by ROS to form an intramolecular disulfide bond. In general, disulfide bonds in proteins can be reduced in cells with the help of various reducing enzymes, which enables the reversible redox regulation of PRL proteins. In the case of PRL proteins, thioredoxin-related protein 32 specifically catalyzes the reducing reaction, indicating the importance of redox regulation for ROS effector proteins.